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(54) SPRING CONSTANT VARIABLE TYPE DAMPING DEVICE 

(57)Abstract: 

PURPOSE: To make it possible for damping in a wide 
range of vibration frequencies in avoiding any resonance 
by altering a spring constant in a vibration system and 
also any natural frequency, respectively. 
CONSTITUTION: A load supporting coil spring 10 is set 
up in space between a damped body mounting part 1 and 
a damping device base 2, and further an electromagnet 3 
is installed in the damping device base 2. In addition, a 
magnetic substance 4 is attached to the damped body 
mounting part 1 . Control takes place from acceleration 
or the like of a damped body and an electric current is 
selectively impressed on the electromagnet 3. 
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(57) [®$?J] 

«*3t»ffl053-f ^X^'J 1/^1 OA<IES£*l» Stic 
MfcSa*— X2l=l**«5 3A<»y#lf 6*iTl**o 
»*]«*t:fl5?#SP 1 lrl*&14f*4A<flXyfrH+£*iTI^<S>. 
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ftf4»l= 14 A^o r % y ft 1+ & ftfc t . IMB1MIS 
[OOOI] 
[0 0 0 2] 

■f-3-r*Ci:l=«fey««SI«t*»«*tl=«}:oX3e** 
■*S»»*ftl««»*i::tt'<r/J**ftB4: U ftSS 

*«E«>iS«iB»i=*fiiS©aa*^i:. sn*<*i=ft«iB; 

[0 0 0 3] ^Ct, 3£»a»<Cif(DI<te3e***<b* 
t>*ir#n*.|>. C (D cfe 5 ftfl&J t LT, #1^^8362-83 
[0 0 O 4] 

SS<D 5 *.<D^ < litest 3a<036S4 

ftivtl^l*. »*|«{mH*««l»T?in»*i»ifci: *l= 

^Lri^ii^icoi^rfc, n-ni/X^y ^<fo>m%. 
£i*tfta£a*<»y a sbi* 2 y . 

ttl=IHH*<*S. *&l=. tt**aT?lift«*tta>J|m«T 
l*S«<D*/M=* yfrte*iTfcy, iDS2i*<*#ft«£ 
lctt«£Jimr«l7!><*i-ft y l*teSftaKK*<fr4?*i 

[0005] *fiB^cDawii s (SieffltDjDSffiKiai^o 

i*r ttMBi*a>fi»*'J* * ftfiilcffio c k jb«w«-c 

« &bb * a«-r * - 1 1 = & * . 

[O 0 0 6] 



*fc^-Xlcl*ttWlfitt:«H*»l=lRl^or*«5*<»y 
ttltb*U BMB{*Vttttl=l*BB€l=AfroTBtt1* 

*<i»y#i+6*ifc«rti:-r*. 

[0 0 0 7] 

fiDCO**! lc «fc y &;£{*CD « te5g&C9£g3b< RTtg «t ft y . 

*<otztt)mmmw)$si<7>$z^tf'ziifckuz>c .torsos 
is £ y s l js i >>m m Sl » a i = te fc o r a i* £ / j ^ ft fit i - 

{Soci:A<pI^i:ft-5o ^fclite^^CDSMIiWtac^ 

a>*a<ogiaoi=j:orfrte*i*fc*)a*>-cSB*iH|-e*iE 
Rl1JB-e*y, lfcSrttrt<ftl*o $t>lclite^Sfel*. BB<© 

[0 0 0 8] 

-So 

[0 0 0 9] H1 l4#&Ero— *!£0iJ<7)Bra®T?fc&o 
1 OjWEB**irt^*. X2l=l*««ffif*ISl#SP1 

e>*Lrn-6. £&f=B«S{ttttt*l lei**— X2<Dffl 
irffit±<* 4 tfKttlt fc*ir l*-S„ 

[0 0 10] CCD<t 5ft«fi£r% 1:^5— t7)m;TLCDEn»D 
<0*«ll=«feo-C*flSW<OW*»«<DI*te3e«*<«3Eprft 
tft-5ttiSi§^^ijiS^-ri>, 0 2l*@1 <D®fl&5 3fc«ttf 

It -5* F^SLTL^S 0 CZ-t?*SSCDIite5tlSI41!2 
|-^$*lTl*-&*&0a>«#l=J:y**-5o SI 2 © ' 'i 13 

-r;ux^u >y 1 ocos^i^^Lrfcy . iiiim^sic 

■TflR?l*i&*LTt^-5o B?lCI=B3!E* < En*P**fCL , 'ft 
XZ?*)>?-\ 0(Dfs.t)(Dft-T-$>&(DT-. ^^<*<DliteS 

k\£te^m<r>&±t<n^tiX'fo%>fr 
^7^fixt©Milii i i l^-TJ^Kft-So 
ZCV i tiii CD, FtfOT-8>Z>tp3Li5Ltti&.X'<Dm$& 
it$t?*l\£. ilchb^Tiii <D75tfm£tffr2 < , "Tft 

te*.. tfteg»A^*ft«i=*H**irL>*o *ot« 
affile*** EPSPt-* c 1 1= «fc or i*teffi**/h* < 

H*Stt»s*Ht-*ct3a«Brii6tft*. *t=, en 
jp-r ««3to* * * i= o r we 4 *<f§^-r ti<r>% 

ZZitmt? Scor. literal* -fitffitr- ft < n-f^ 

X^'J>^1 0<D®m, mffi53lcEp*ppItirfc-i)tt/7it 

co^ # $ m i= * o r s * ^> toH w r i= wfigr- 
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[001 1 ] ei 1 i=*Lfc*it«a>*iJw***«>fcS'* 

"TAWHtrnZMSlZTjiiro tiJttfl! 2 2 l*ft«tt®<D*US"J 
£ a *l 2 3 t m «5 3 -CD H3SE CO En 3H0 £ ff 5 Sit 

j:U:K-x2l=li*aiSS-tr>-9-2 1 a, 2 1 btfttlf 

isy#i+e>*tfc*nii)S-tr>-y-2 i btt^^t^«c-5ii-&t 
&-So w*i6i=j=yttai**i*»«i«tMsi#»©iioaiaE 

4lciH-§) 0 121)35 2 4l*<I#^§1I-r-S<!:m^e3— CO 
m3ECDEpjDC0*»f*Ste-r-So ^ft=h>*.* «3K*<Epan£ 

S«-r-6*-C-t0>«»*«*'*" -So ca>*?ftfMll::J: 

B*S«)»£tESt- -5 - i: oTl£L^SiSlfi)tl=*?fc o 
t*S* M LIB** 'h* <E«:«-3 = t *^ffit ft 
•5 o 

[0 0 12] 3fc|C#*tt»©tf8«*ai = OlvC:S-*-. * 
««!8i:l*»«)H**«l»j!i<i0fiS»*i:-at U< I* 

*«i=isi**£fty. sutfa^Lfcttass-r. **i 

L.A X CCDil^l*. 7>^7>^.*C0*affi*A^^ < 

l:*y»iLtU*5 Wffitt y . C CQH£ l**)J«l* 
frfrftftOo .tor, «i|iilc«-S*«=KS8cO*iJ»J^^A< 

il ffl 5fc I c ^ o T m ft o /= t CO I *t -5 o 
[0 0 1 3] SAfiP* -Tft+p*., tfe3£A<*n 

S3B£ftytt1H«t**ft:b%*K««±l=K«£ifcfcK 

B-cosii!icoea^i^^t;L^-&icii s isBaifr £>®$i] 

•5c CCO^CO*i|»Jg|5 2 SOWmZmW^-Zo fiJ»JSP2 
3-ei*. -OC0JDilS-fe>-b''2 1 a, 2 1 b[:J:otft 
ttS ^^t^'JSiJSP 2 3l-A^lS^.^^J«{*l5^g|5COADjaS 
fc cfe <<— x co*Q jSSCDHSftfiS * ft -5 . 

* klccftiicDfiifr •=>'<— xcoiDiiJgcoHxiffllc^f'ri) 
«#JStt:flSl^SPC0ttlj$JtC0|l3afilC0tt*;1Sff-r«>. -CO 

£&*>frc totss l 

[00 1 4] CCO^I'OLNT, /£©HCOJ)DMl!lgillC 



>pfLT^^A<lHST*^'2)C ( >:^^-ro HMIidCD&cojl 
K)!ft14^5KLri^o H4" I ItWMft 3 lzH3SEA<EP})D $ 
ftT^ftivt§£-cD«!)!ftt±£s litt«aE*<EPln*ih.Ti* 
&i§£co»i&^1±£ : e-;h. J E ; ;h.SL--Cl^o ^-r, 115 

3 izm^epm $*tr i^ft i^igfr >b ApMiaiBt sis 

=pliEl4CD i i:?^T a-> f ->bcoill=^<b-r^>o c: 
•x?«ffi«^C0*il»]C0»jpffl$Hl 4 |=« LfcfiSlrfSS LT 
fcltli. H4C0bl=jlLfc<t#lCgl3C0*l)»JgB2 3 

ffittKlicfc&tfl&JU lSii$P2 4i={i#$jH«)o 
£g(g Lfcg&tbSP 2 4 3 -cottj4coEp»n$-^te 

•T-So CCOir^^cOSltliff'ttl* I fr&lllcfcteLSlMS 

mm\tb^cizmtTtz>c zo>'&. mw>mmmi*\\\z;G 

[0015] &tz. mmmwi&i&n&m&frz&Mwi® 
\zm\ Ltzm^ommmmmit, tiuuvtmtnmE 3 iz 

e-» f tmt?& 0 f |caLfcir^l=*iJ»JgP2 
3A^«ttttl=*St*"JSflL. IBKlSB 2 4 3 - 

4coi ucj^or^-ib-r-sf-tog^c-^h tmt-t&o h 

icii Lfc<t #lcfiJ»Jgp 2 3 ttWtf*«M*8l::** <k*iJJM 
L, IEMSP2 4l*m;7ScDEPl)n£fl?Krf •§>,, iotlSffi 
igjgiih^ i t^bL. -?-co& i ->a tmt-tho ceo 
cfcdic. ^rcoffiiftis-e«ffi^iH]jB-r^ctA<prffitft 

o 

[00 1 6] ;3fe;Mti^[H]fe^1S^rtia-ri)ge^ 

c<o«»:5fta«l«i*©S:l*Mi=**Ma)«iJ» 

14<filt4©tli6 < iW8#4<tfl)l»J»i:I»IS 

» o r L^ ^>fc to mm<Dmwi&&mv i*^«cofl»i i*^f ni 

^T-fe-So CCDJcdftif^-Koi^T. ffil&a^SI-ffiS 

iz^Li^±AmM\zi>Qmt<Htzm-&iz±£z>&mz*i? 

*to-5trtolcliADtl*C0;li|SA^Sr'$>-5c LA^L. *P 
«**1*3eLjM36-r*0>l*Hlt-C**. toTCCOli^ 

«af **ai=*ys*«**#A, ^+i**«^co« 
M^ist-r'So cc-cs&»i:-r*fli#ii*#j«f*<©»ia 
Sco^-cab-sco-e^— xi=roytti+fc*n3j£-tz>-9-2 i 

blii^;^^ftL^o 

[0 0 17] CC0ii^C0^C0aBb^tt*IH5, |l6l=jF 

^ ; ^^jFLTl^i)„ Z<Do*>mmz1$iii£tlZ>0)ltm6<D 
*Di$Sffiiffir*$>-i)o SI5C0III , El6C0VI*®mE3lC 
«SttA<WiOSftTl*ftl***<DSBl1*t!fe** Lt *s y , 
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0)£l*El60> j ' lc*fl£LTl>-5o j' \z&n&MW}$L 

ajt«i|ittj!iP«*l=tfc«L^o*il*a)r:jR(ctt«-r* 

@6(Di' CDojo. QfO^ffll'V (a/ao)/(^/^0) 4 
* jS^f -5 C 1 1- * o T m *b*i%> o 

[0018] zom-snmimz 3a>^ffl£^-t 0 mm 

SR2 3 T'l*. *IJS"JS|5 2 3 \zKti £*ltzfo% m<frO> IMt&M 

mm* e> ®&f*a>Du&ig.<»WiWi$si oo a ^ u^m a 

t5. CC-Clal(K*«<0ie»l**«illftA<iS«»«6^ 

ibfrcsbmm-i&mztitzmcoo \zti.-z>tzt&[z^ ^<d 
m^mmm.m<^ao s-iati-t-s,, croiao. ojofcd: 

•USe 3 IcSaft^EPflP £ 4xT l^MX &;KI*\ S41 
^^[±gl5<DIII ic^f j ->p^k03lllr^bt-^o fl 

»JSP2 3(ifet)A^l:^^)iSS^+lfcS^|l<l^^i"l>af&^A < ^g 
sitzt *i=#»ttai=** turn Lsn»2 4 

*fli©iB»B*<©*aiaafiFffli=«fcyffjtiiBttB*iri*«« 
5^m;*E#EP*ip;*;h.-ci^fc#>. ««MS*i*ivj=«£i*m 

-» I -»n tmt-T&o n\Z-£Ltz9lf&VmfflU2. 3I*& 
Stt&Kfc-S tWM L. WtHC 3 ^(Dm3S«)EpjPA<P^ 

[0 0 19] $0Bttfflbftft<. *f8S3l::*3fE 

A<EpiJP$^^fcli^^5J;^i : Ep^JP$*^TL^^cL^^a>3^^^l= 
-3 r Kfl V tb -S S # I = l*«»tt I- «fe y *J IS * fT I* «fc 

m^m^xmm^^>o n*vn 1*^*85 3 icssstfEpap 

**iTl*fct**l£a>WItt*£, VMII;i:EPJ)P£*iT^-5> 
51=. VII i:VIII<753t^$^i: LTlgJSKl^fiJr-li-a 

m^s 3 ^roassEOBPip*^ LK«m*«!i-ci*W3iE*EP 
*i-r<sci:i=«feorA»ft#JiiJ!i<wffit**. 
*paa-fe>-y-2 1 ai=«torttms*ifc*«i*(*i»ftsiJ 



-f lt=h.lf «3S£EPJip-r £> <£ 5 **J»*I= J: oTiM* 

[0020] zm^otjium^m^iiammwimii&m. 
if, c<©t*a>jB«««iSktta*«wi*«fey : fc'J^t^fc 

*>W3it<&EP»ltt»l*aF;h.S. ^(D^ffiitBf^^ttVII left 
*U StifS¥l*VII Tti^VIIIICft? koKtzht-th 

sl-^lbL. f0)ts^ti»kt5. iiPffiffilSlfe^B 
A<EPiD$*LTl^^t^®T'fcof=«^|rl*BP^IC«^ 

epsp^^Xs mi>s^^i*vi i llc^^£L^ t t^-fb-r-^o - 
zT'Mmmtf&mmmmzmLtzm&X'mwuz z itm 

«S5 3's.(D'l;TL<»EpjP^^-r'i)frrt. «"tSfS^I* s -»• 
r tttbfffltr^q t^VC^T^o C O <fe 5 l = l£t"« 

* -5c *i(MRIII*liJ&-^L*««5 3l=tt3E*Hl 

*n ufcig-arrom^f^^ffl^vi I iEP*PL.r^^^«-&<» 
S"ISfS*ffliav 1 1 1 <T> St. & X' £ I* < . *<Dtti5.X 

[00 2 1 ] CCD^^IC *M<Dai8I$afflt4 
S4^(cJ;o-C$iii«g|5 2 2 CT>*iJS"JSP 2 3 
iic^oT, j£isH©Jia«S«i*i=fc*«.*rjt«3&<iia$ 

t it f v a >/ n*— ^ i= <£ o t ztx'etift ozt wssmx* 

[0022] ei 1 izTHLtzmmmiz-oi^x. 

< litI5i?fc-3tt<fcl\ COTH^ttfliffiesicEPiiP 

-r s*at***i«tMMt» 2 1=» L,Ti? ^ $m < «t a « 

Sfli:ff*Pt4 = il=J:y. If te^lS^ < "T-5 C i: 
A<^i:^-i)c 7^^ffi(5$fflt^TI**te^*^:^f 
#(7)^SS<5iJ^E18lrjFf o CCDii^-CD, ^-VV^Sxir 
*f-r**«HtM*W(*» 1 Jklfi*-* 2 A<aiti>73 F(Di 

^i*si9i~*-rsy xi=Biy#i+e> 

^.fc*ffiS53(0*;jit(7)lS]#$'J5$E$-ti-'i)-i:ICcfey. <fe 

y i£®ffl©n^«i!)iS(7?^MA < ^i^«t <t y . <*: y *j»<c 

plot's: So 

[00 23] ««IJ«i*«l^g? 1 «h ^-X 2 t -5 

zm\tzT( )i>x?>) >->'3icis^-r, ^^lA^^-r-sts 

t^„ H 1 0|C?itt=fA 1 1 ^fflC^y=||^£0lJ^, S1 11: 
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[0024] c*i*-c«Lfci<taS»a>a£ai««|-ett. 
fflffiftffi^^Sits^F^or-fcS^A^^S^y. 

[0025] C©J:9fcmHftl!WM"**Ri: Lt, ffi 

fi£#J£g]1 3lZ7Ff o X2fZl*««(0*/<— 9*<H« 
irffiy Wl+e,*iTL^o 9<7)Wffll]l3li±T— oir 

<klSJ5fatfmL< $ 0(Dlffii3 a, 3 b <D*£I8 

(*lS5«lCOft*<tlTL^o cfcoT«»^3a, 3b(rEP 

yarr««**»Li\, a««i*wf*»i rci*««5 3 

a, 3 b|rMl+e>*lfcHa?L3 1 a, 3 1 blCOl^S 

»att-cft«it«M»3o*<*yf*i+r** 0 JS*st#3o 

lS^3a, 3 b(DlHIClE«**lfcatti*44<BJ 

tta^nux^u ><7 1 o^iHS3?ttrt^o 

[00 2 6] »tttl*4i:««53 b<DH0>4rV?^Jtx 
l=»-r*«««#*f*»««*lt«*F<D§l«*Bl 41= 

vi i il*BMffi3 a CfiHt ix(ii«^3 
bl=fiHt'5**-?'5lx-P*LaLrt^4 0 x f^vi i i fcct 
ixO^/$*^^LTl>>5o xj^&#***cfc?i::«Bt5 3 
a. 3 b<DeHt-^*(7)^/?E*l±®?jS^EnJD$4xTl^ 

U>SM 0lcSH*T^*icD*iL^i:-a^^Htf^:r<7) 

[0 0 2 7] B1 f=^LtcHJ£0iJ<t(B]^IC. ca>**lz 
OL^tlBi3 a, 3 b^<0«,*7)W*O<&*&l=<fco 
T l«taS»<DMM< rT« fc «t *. * 6 1= - a>«*l*«3K 
^Fp^jD^^fcii^^ **L^i^a*i=oi^r*a:^a)^b 
1fittl*o «totllM!i4tti»tttC<i:^. SfelcWX 

c^En^p^tj] y £ c (D+fijS'efTiusL as 

[0 0 2 8] «tt(*4l**A«5*fctt««5-C*oT 



TO5l=iBH-#'4**S*l=:"t*Cfcl=<J:y, 

(s*#*ctizj:y. cfcyi£ttHan*«M»<&fcE*< 
priiBt?*y«fcy»*w*««E3&«Rr«fca*. «« 

[0 0 2 9] 3-fJUX^U 0l*3*1*fe=TA, »#te 

11^3 a, 3 b <b«14t*4CDRS{Clfi 

[0030] &tz. 'pu< t *>—m<DmwLi*<Dffl\znm 

to K — X2lr*/^—9*<flSyWI+?>*tT*5y s 3Fb(= 

* / <— 9 3 tm y #it 6*ir 0 

5 3tc!*Jta?LA<IBlt&*LrL^o **J»*»tt»1 <D 

*«5 3<D«f=tt«tt<*4 a*<»yf+i+&*ir isy . £ 

b lCffitt<* 4 a |Z|*£«tt 3 0 3 

iNrSi!i^ftr=^*cfc5fcisy#i+t>HTi>So saw 

1 40)5fe«llf=tt«tt(*4 b*<«y«lt&*l«o «f£<*4 

b t^c— xt(DiBfci*a-f ;ux^y >SM otfiBSStt 

^ o 

[003 1] te$i]iH*l!lttS&l fcJci;^— X 2 A<J814f*: 
4a, 4b, mffi^fcir^tf-LTSIt-S^FI*. Hi 
3l:*LfcHJ£<5iJ«bl^tST:$)y, 01 4 ir* Lfc<fc 5 1- 

[0 0 3 2] Ell 3i:5Lfc*ft«i:H»i:, »tt<*4 
a, 4 bl4*A«5*fcl*««5T?1«*)«CL^ erotic 

scticj:yiite3e»*it**i**wt*<Rr«6-e*«. 
* ts -tea c £ (= «fe y . j; y x # «ei< 
fe5E*©*H*<pni6 1 ft y * y *jaftf<Js^Ri^i: ft 

lin-f ^UX^'J ><7*1 O^^tt^li^-TLt^r'^ 
[0 0 3 3] a-<^^'J>yi OliTO, 5W±=fA 

3 «t{«t±l*4 a CDPal t L < litiS 3 t JKttfc 4 b (DPb^ 

[0034] ^f£B^<D»jji^si4. finai$}*o«i«ctt 
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areata it 4*b<d««kb&£. »***ai<ri£ 
i^ig,s.i-5ifflpra&T*&-i>„ 

[0 0 3 5] 0J<t LT**W<D«*tt«**a«l=affl 
L/HM£*t"o 01 6lzl*^e»lgfe;i^6 OA<^^*vT 

*1-#6 1 <75P«qffiiJf-i*^W e 2*<fcy . ^«6 2i4 

^tji6 3 ^^-LT^«i6 1 ir*S$tl-5o ^16 2 0) 

6 5 Tt^£>o *Mf 6 2 «J ttlt bftfc 

^7'^^6 6l=l*«jygx.X-< -v^ir^U-^S 
Bitfl*}«**iTl*£. 

[0 0 3 6] 3t : M&f\-te / ? = 7-VT'T— *6 6l^<7?«jyg 

•b— $< ^@te*i±-5o a^mic^y 
yg^-scticj: yt- $ 6 7(dsei!)7d$-^— y 6 8, 
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(54) VIBRATION CONTROLLER 

(57)Abstract: 

PURPOSE: To facilitate adjustment at lower costs by 
receiving an output signal of a second acceleration 
sensor, generating a signal for decreasing or eliminating 
the effect of vibration of a floor to vibration of a 
vibration eliminator stand, and forward feeding the signal 
to a forward stage of a power amplifier. 
CONSTITUTION: Counter electromotive force to be 
generated on a voice coil motor 19 is detected by a 
counter electromotive force detecting circuit 29 by 
taking voltage on both ends of the voice coil motor 19 
and voltage in which the electrified current is detected 
as input signals. Vibration of a floor on which a vibration 
eliminator stand 4 is to be installed is measured by a 
second acceleration sensor 26, and the output signal of 
the second acceleration sensor 26 is filtered by a filter 
27. A signal for decreasing or eliminating the effect of 
vibration of the floor to vibration of the vibration 
eliminator stand 4 is generated by a floor vibration feed 
forward compensator 28 after receiving the output signal 

of the filter 27. This signal is fed forward to a forward stage of a power amplifier 18, so as to 
drive the voice coil motor 19. 
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